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Abstract 
In this study, we examine how the 2007-2009 Global Crisis affected manufacturing firms’ security spending 
and losses due to property crime (i.e. theft, robbery, vandalism, and arson) in Eastern Europe and Central 
Asia. Although we are currently experiencing a new global crisis due to the coronavirus, we cannot examine 
this current period yet since the current crisis is still ongoing. This article pulls together different literatures 
on the aftermath of the 2007-2009 Global Crisis in middle income economies, the influence of crisis on global 
supply chains, and the connections between unemployment and crime, to provide an empirical investigation 
of the trends in security spending within manufacturing firms across time. We find that fewer firms paid for 
security after the crisis has passed. On the other hand, the firms that spent money on security after the crisis 
ended actually spent a larger proportion of their sales on security. Our results indicate that, after the crisis, 
although fewer firms experienced losses due to crime, certain types of firms changed their spending on 
security. More of the smallest and largest firms, fewer of the firms with no female owner and fewer of the 
firms with a male top manager spent money on security after the crisis. Also, the firms with one or more 
female owner or a male top manager spent more money on security after the crisis. Overall, we find that there 
is a “gender effect” on security spending. Male and female owners’ spending patterns are different. Also, male 
and female top managers’ spending patterns are different. Also, our results show that manufacturing firms 
viewed crime as a much lower obstacle in the business environment after the financial crisis, and most firm-
types reported lower losses due to crime after the financial crisis had passed. We are hoping that these findings 
will guide manufacturing firms with respect to their operational spending. Although an economic crisis may 
cause crime rates to go up initially, over time, this trend reverses. Therefore, firms may want to recognize this 
cycle in responding to the next crisis. 
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1. Introduction  
In this study, we explore firm-level effects originating from the 2007-2009 Global Financial Crisis, among 
manufacturing firms in Eastern Europe and Central Asia.  Eastern Europe and Central Asia were perhaps 
among the later economies to be adversely affected by the financial crisis, because of less financial 
interdependence with the United States, but once international trade flows were impacted, it was very difficult 
to avoid the crisis, and its destabilizing effects.  Understanding the many ways that firms are impacted by 
crises outside their control can help policymakers prepare effective public safety nets for the increased 
volatility we see in the world today, and help firms learn how to allocate their resources more effectively. 
For firms, Global Crisis generally results in a rush to safety when the immediate effects of the crisis are felt.  
In the throes of the crisis, it is likely that firms will pull back on growth opportunities and on human capital 
investment because uncertainty rises.  Businesses, worried about future demand, are unwilling to commit to 
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investment activities, especially ones that don’t increase the customer base.  At the same time, unemployment 
conditions in the wider macro economy may lead to increased property crime as economic inequality is 
exacerbated and social safety nets in middle-income countries prove inadequate for the increased market 
volatility (See:  (Ravallion, Bailing out the World's Poorest 2009, Cho and Newhouse 2011, Smith and Swain 
2010).  Increased security spending may be one side-effect of the crisis required by a manufacturer to keep 
inventory and property safe, but because of its unanticipated nature, may be overlooked in the planning of 
efficient resource allocation.   
The side effects of Global Crisis matter because market inefficiency results from the substitute resource 
allocation that takes place by manufacturers when social safety nets are not correctly calibrated to the 
economic profligacy of “so called” leader nations.  This is a likely circumstance in the region for the focus of 
this study as governments deregulated business and sought ways to embrace capitalist markets with very 
complicated supply chain networks and outsourced labor supply requirements (Cattaneo, Gereffi and Staritz 
2010).  So, whereas increased demands for regulation in banking are the obvious outcome of a financial crisis, 
the demands for social safety nets to improve the standards of living in the wake of crisis may go unanswered 
in smaller middle income or emerging economies, leading to more property crime.  The manufacturer is forced 
to step in, substituting private spending for limited public resources.  Understanding the degree to which this 
happens is important for resource allocation discussions.  The financial crisis beginning in 2007 is an apt case 
for understanding the costs and benefits of increased globalization especially for some of the countries in our 
sample still emerging from communist market mechanisms. 
In this paper, we compare the spending for security among manufacturers before and after the global financial 
crisis for middle income countries in Eastern Europe and Central Asia (29 countries).  Although we are 
currently experiencing a new global crisis due to the coronavirus, we cannot examine this current period yet 
since the current crisis is still ongoing. In other words, we cannot compare the corona-related crisis period to 
the post-crisis period yet.   
In this current study, Mann-Whitney-Wilcoxon tests show more of the smallest and largest firms spent money 
on security after the Global Crisis. While more sole proprietorships and partnerships paid for security after 
the crisis, fewer shareholding firms did, but when firms did spend on security, they spent more of their sales 
on it after the crisis. Some of the security spending appears to be gender driven, because fewer of the firms 
with no female owner and fewer of the firms with a male top manager spent money on security after the crisis. 
Also, the firms with one or more female owner or a male top manager spent more money on security after the 
crisis. Fewer firms reported losses due to crime after the crisis, viewing crime, theft, and disorder as less of 
an obstacle after the crisis.  
This suggests that not all manufacturing firms in our sample faced significant reallocation of resources towards 
security after the financial crisis.  This was true especially for the mid-sized (i.e. firms with 20-99 employees) 
firms. 
The paper proceeds as follows: Section 2 explores the previous literature on the connections between Global 
Crisis, property crime, and security spending in manufacturing firms within the geographic region of our 
sample. Section 3 describes the sample data we used in our examination for 29 countries in Eastern Europe 
and Central Asia and the survey from which the empirical results are drawn. Section 4 discusses our findings 
of statistically significant differences in security spending before and after the financial crisis using Mann-
Whitney-Wilcoxon tests on the mean values.  Finally, Section 5 concludes by analyzing the testable 
implications of this work and the directions for future study. 
2. Literature review 
Even though the financial crisis started in the United States and the United Kingdom in the last quarter of 
2007, the contagion was strong enough to spread to other countries around the world over 2008 and even into 
2009.  The economic effects were wide ranging, impacting both developed and emerging economies in some 
very similar ways, with declines in output and employment, bubbles for housing prices, and financial distress 
for firms.  By looking back at financial crises over the last 100 plus years, Reinhardt and Rogoff (2009) find 
that on average unemployment rises by 7% in an economic downturn after a banking scandal and that output 
falls by 9%. The length of time for these impacts to move through the economy can last two years for the 
SocioEconomic Challenges, Volume 4, Issue 3, 2020   
ISSN (print) – 2520-6621, ISSN (online) – 2520-6214 
68 
output and four years for the unemployment (p.466).  For middle-income countries, much of the primary 
trends applied, especially the closer the ties to the European Union. 
In Eastern Europe and Central Asia, specifically, output went down, unemployment increased, and the 
business environment saw a significant amount of restructuring (Naude et al.., 2019).  For the crisis that began 
in 2007, housing prices rose not only in the US and UK, but also in Spain, Ireland and many of the Eastern 
European countries (Claussen et al., 2010).  The international financial linkages between countries helped 
spread the problems, in particular, Arvai et al. (2009) argues that much of Eastern Europe was plagued by 
loans denominated in foreign currency and where these links were the strongest was where economies 
retracted, but the global value chain models employed across Eastern Europe and Central Asia meant that 
trade linkages and labor markets provided a mechanism for impact as well (Cattaneo, Gereffi and Staritz 2010, 
Smith and Swain 2010, Pavlínek 2015).  One export within the European Union was indeed labor.  The 
impacts of this crisis on Central Europe are reinforced where the labor market segment most impacted among 
active workers was youth (Cho and Newhouse 2011) or temporary workers (Sharma and Winkler 2017).  The 
significance of financial crisis on a microeconomic level for countries adjusting very quickly in their 
development to internationalization may have highlighted what Smith and Swain (2010) call “economic 
vulnerabilities.” Ravallion (2001, 2009) stresses the expectation that the Global Crisis will have different 
effects within the middle income countries and that the social safety nets in place for post-communist countries 
following the leads of their market neighbors were not such a priority for spending when the surge from the 
crisis flowed into the countries.   
One point of difference across countries was the economic quarter between 2007 and 2009 when a country 
experienced the negative impacts.  Claessen et al. (2010) show that different countries entered negative GDP 
growth in different quarters and they identify patterns in the macroeconomic factors present for the countries 
hit.  GDP and current account imbalances were bigger in the countries first hit.  The second group affected 
were countries closely connected to the US through international financial linkages, the more Western 
European countries and the Baltic States1.  Eastern European, Asian, and emerging markets were impacted a 
bit later in quarters 3 and 4 of 2008 or quarter 1 of 2009 as international trade was ultimately impacted 
(Claessen et al., 2010, p. 278).  One explanation is that firms, looking to protect what they already had, might 
be sensitive to the incentives created by less demand for the intermediate goods that dominated manufacturing 
in these countries and increased unemployment.  Manufacturing firms were not investing at this point, but 
there is heightened anxiety to keep inventory and property safe.  Under this view increased spending on 
security becomes a necessity for firms. 
The literature on crisis, unemployment, and ultimately crime suggests a positive relationship.  Fishback et al. 
(2010) emphasize that the importance of the social insurance programs in place during an economic downturn 
are vital for understanding criminal activity.  Their focus of study, however, is the United States during the 
Great Depression.  More recent consideration of the links between unemployment and crime shows an elastic 
response of crime to unemployment (Lin 2008).  Russians interviewed before and after the 1998 financial 
crisis in Russia reported much lower levels of well-being (Lokshin and Ravallion 2000).  The authors argue 
that the public response to deteriorating living standards was inadequate.  Ivaschenko et al. (2012), also 
focusing on 1998 financial crisis in Russia, argues that real income, unemployment levels, and income 
inequality are the most important factors for explaining crime rates for countries in transition after 
communism.  The costs of crime prevention get pushed to firms and individuals as the social safety net lags 
behind the economic climate. 
There is only limited research on crime against firms in the region of our sample, but Amin (2010) does show 
that the firms in this region are spending a disproportionate amount of their revenues on security before the 
financial crisis.  His focus is on crime in the Eastern Europe and Central Asia region for 2007, and he uses the 
2008 Enterprise survey.  Balas and Kaya (2019a, 2019b) consider the trends in security spending for the region 
before and after the global financial crisis for retailers and wholesalers, finding that wholesalers paid the same 
for security pre and post financial crisis, but that less retailers invested in security after the crisis.  Interestingly, 
both groups of merchants viewed crime as less troublesome following the crisis.   Naude et al. (2019) focus 
on Eastern and Central Europe and look at manufacturing over time, to see how the countries that joined the 
European Union by 2007 performed, and find significant, competitive restructuring during the crisis, but also 
 
1 The Baltic States include Estonia, Latvia, and Lithuania. 
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a strong recovery for manufacturing in particular.  Pavlinek (2015) analyzed the automobile industry in 
Czechia and Slovakia, finding some consolidation in the sector during the crisis but with few plant closures.  
Cattaneo et al. (2015), edit a collection that focuses on the role of developing countries within global value 
chains that continue to guide production after the financial crisis.  Within this, researchers explore more 
specifically the apparel industry, which saw some shifts for Eastern Europe in the value chain by 2008, with 
Poland and Hungary shifting out, Romania and Turkey maintaining position, and Bulgaria shifting into 
production chains (Gereffi and Frederick 2010, p. 204). Understanding the challenges faced by firms in 
manufacturing across this region will help us understand the evolution of global value chains and the resilience 
of the production of intermediate goods to globalization. 
To summarize, the previous literature shows that economic crises affect real income, unemployment levels 
and income inequality, and that these negative effects cause the crime rate to go up during this period.  
Generally, firms tend to view crime as less troublesome following the crisis.  While some of the industry 
groups reduce their security spending after the crisis has passed, others keep their security spending flat.  In 
this current study, for manufacturing firms, we go into detail and examine the characteristics of firms that 
reduce their security spending after the 2008-2009 Global economic crisis has passed. 
3. The sample and the survey 
In this study, we use the Business Environment and Enterprise Performance Survey (i.e. BEEPS) which is a 
joint initiative of the World Bank and the European Bank for Reconstruction and Development2. This survey 
was conducted in Eastern Europe and Central Asia (in 29 countries). To understand the influence of crime on 
security spending before and after the global financial crisis, we use the Enterprise Surveys from 2008 and 
2013.  These survey responses represent spending in 2007 for the pre-crisis response and 2012 for the post-
crisis period.  This time lag allows us to see the full impact of the crisis. Since we focus on manufacturing 
firms, we use the manufacturing questionnaire, rather than services questionnaire.   
We are interested in manufacturing firms’ security spending and their losses due to crime—which includes:  
theft, robbery, vandalism, and arson—pre-  and post-crisis. Therefore, we are interested in the responses given 
to the following four questions: 
Question 1:  pay for security? 
“In fiscal year 20XX, did this establishment pay for security, for example equipment, personnel, or 
professional security services?”  Here, “yes” is coded as 1 and “no” is coded as 2.  
Question 2:  security spending was what % of sales? 
“In fiscal year 20XX, what percent of this establishment’s total annual sales was paid for security, or what 
was the total annual cost of security?” Here, the respondents tell us what percentage of their sales were spent 
on security. 
Question 3:  did crime lead to loss? 
“In fiscal year 20XX, did this establishment experience losses as a result of theft, robbery, vandalism, or 
arson?” Here, “yes” is coded as 1 and “no” is coded as 2.  
Question 4:  is crime an obstacle for the firm? 
“Are crime, theft, and disorder No Obstacle, a Minor Obstacle, a Moderate Obstacle, a Major Obstacle, or a 
Very Severe Obstacle to the current operations of this establishment?”  Here, “no obstacle” is coded as 0, 
“minor obstacle” is coded as 1, “moderate obstacle” is coded as 2, “major obstacle” is coded as 3, and “very 
severe obstacle” is coded as 4.  
Table 1 (below) presents the summary statistics for answers to these four questions in our sample countries. 
On average, among manufacturing firms, less paid for security, but a greater percentage of sales was allocated 
to it, less experienced crime, and more firms did not see crime as an obstacle.  Panel A provides the mean 
scores for QUESTION 1:  PAY FOR SECURITY?, which changed from 1.40 in 2008 to 1.42 in 2013, 
indicating that more firms answered “no” to the question (which was coded as more 2s).  Fewer firms spent 
 
2 The survey is more commonly referred to as the Enterprise Surveys. 
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money on security.  Interestingly, for those that answered yes to QUESTION #1, a higher percentage of sales 
went to security after the financial crisis, as indicated by the mean of 4.07% in the survey for 2008 and 4.42% 
in 2013. 
Table 1. Summary Statistics for Manufacturing Firms 
 Survey Year 2008 2013 
  N Mean Std N Mean Std 
Panel A. 
Did the Firm. Pay for Security during Last Year? 4,433 1.40 0.49 4,207 1.42 0.49 
Panel B. 
Percentage of Annual Sales Paid for Security? 1,315 4.07 6.72 1,214 4.42 6.74 
Panel C. 
Loss due to Theft, Robbery, Vandalism, or Arson? 4,427 1.85 0.36 4,208 1.90 0.30 
Panel D. 
Are Crime, Theft, and Disorder an Obstacle? 4,243 1.25 1.42 4,172 0.47 0.94 
Note 1: In Panels A and C, "Yes" is 1, "No" is 2. Note 2: In Panel D, "No obs." is 0, "Minor" is 1, "Moderate" is 2, "Major" is 3, "Very 
Severe" is 4. 
Source: Authors’ own work. 
Panel C summarizes answers to QUESTION #3:  DID CRIME LEAD TO LOSS?, where the mean score was 1.85 
in the survey collected in 2008, and 1.90 in 2013.  More firms answered no to this question, bringing the mean up 
a bit towards 2.  Finally, panel D shows that while the mean score for QUESTION #4:  IS CRIME AN OBSTACLE 
FOR THE FIRM? was 1.25 in 2008, it was 0.47 in 2013.  On average, firms’ perception of crime as a constraint in 
the business environment was notably less, on average, post-crisis.  Further, the average response in 2013 is below 
1, at .94, indicating that many respondents are answering “No Observations” to this question. It might be worth 
noting that the standard deviation of responses for the first 3 questions remains fairly consistent pre- and post-crisis.  
The answers in QUESTION #4, however are much less spread out after the financial crisis.  There appears to be a 
notable change here in the belief that crime is a real constraint to the business environment after the financial crisis. 
To examine what the survey can tell us about the types of firms—their size, their legal form of organization, the 
genders of their leadership, ISO certification holders—where crime is still an issue among manufacturers, we next 
consider the statistical significance in mean responses for different firm characteristics pre- and post-crisis for each 
of the four questions. 
4. Empirical results for firm characteristics and crime incidence 
The number of firms paying for security dropped in a statistically significant manner in this sample, but is this 
true for small, medium, and large firms?  Table 2 shows the results of the responses given for QUESTION 1: 
PAY FOR SECURITY? once the sample has been adjusted for firm characteristics. The mean value responses 
in 2008 (µ=1.40) and 2013 (µ=1.42) are statistically significant, according to the Mann-Whitney-Wilcoxon 
test (p=0.0234).  When we examine different firm size groups, where firm size is measured by number of 
employees, we find that more small firms (i.e. firms with five-to-nineteen employees) and large firms (i.e. 
firms with more than ninety-nine employees), paid for security after the financial crisis at a statistically 
significant level. For firms with five-to-nineteen employees, while the mean value is 1.52 pre-crisis, it is 1.49 
post-crisis (p=0.0413). For firms with more than ninety-nine employees, while the mean value is 1.25 pre-
crisis, it is 1.22 post-crisis (p=0.0432).  The medium sized firms’ (classified as 20-99 employees) response to 
payment for security stayed the same, and so did not show a statistically significant difference.  More small 
and large firms paid for security after the crisis. 
Table 2. Did the Manufacturer Pay for Security during Last Year? 
Wilcoxon Test 
  2008 2013 p-value 
all 1.40 1.42 0.0234 
employees5-19 1.52 1.49 0.0413 
employees20-99 1.39 1.39 0.4254 
employees>99 1.25 1.22 0.0432 
part of a larger firm 1.27 1.28 0.4089 
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Table 2 (cont.). Did the Manufacturer Pay for Security during Last Year? 
Wilcoxon Test 
  2008 2013 p-value 
not part of a larger firm 1.41 1.43 0.0441 
shareholding firm trading in the stock market 1.30 1.44 0.0021 
shareholding firm shares traded privately 1.37 1.41 0.0003 
sole proprietorship 1.53 1.45 0.0079 
partnership 1.56 1.32 0.0032 
limited partnership 1.47 1.47 0.4887 
other 1.47 1.46 0.4618 
one or more female owner 1.39 1.38 0.3970 
no female owner 1.41 1.44 0.0093 
top manager female 1.40 1.40 0.4739 
top manager not female 1.39 1.42 0.0112 
firm without an intl recog. quality certification 1.44 1.45 0.2271 
firm with an intl recog. quality certification 1.30 1.34 0.0099 
Note: Yes is 1, No is 2. 
Source: Authors’ own work. 
When we differentiate among firms based on whether they are a part of a larger firm or not part of a larger 
firm, we are seeing that fewer firms that are not part of a larger firm paid for security after the crisis. For this 
group of firms, while the mean value is 1.41 pre-crisis, it is 1.43 post-crisis (p=0.0441). We do not see a 
significant change for the firms that are part of a larger firm. For this group, the mean value is 1.27 pre-crisis 
while it is 1.28 post-crisis (p=0.4089). 
All categories of legal ownership, except limited partnership and other, showed statistically significant 
differences in survey response before and after the crisis.  Another way to examine these firms is from the 
perspective of legal ownership status (shareholding firm with shares trading in the market, shareholding firm 
with shares traded privately, sole proprietorship, partnership, etc.).  While fewer shareholding firms spent 
money on security, more sole proprietorships and partnerships paid for security after the crisis. For 
shareholding firms with shares traded in the market, while the mean value is 1.30 pre-crisis, it is 1.44 post-
crisis (p=0.0021). For shareholding firms with shares traded privately, while the mean value is 1.37 pre-crisis, 
it is 1.41 post-crisis (p=0.0003). This indicates that fewer firms in these two groups spent money on security 
post-crisis when compared to pre-crisis. On the other hand, for sole proprietorships, while the mean value is 
1.53 pre-crisis, it is 1.45 post-crisis (p=0.0079). For partnerships, while the mean value is 1.56 pre-crisis, it is 
1.32 post-crisis (p=0.0032). This indicates that more firms in these two groups spent money on security post-
crisis when compared to pre-crisis.  This finding reinforces the small firm finding because sole proprietorships 
and partnerships are likely to have less employees per firm. 
When the sample is evaluated from the perspective of gender and quality management perspectives, the results 
are not so clear with respect to the number of firms allocating resources to security.  For gender, on the one 
hand, fewer firms with all male owners (i.e. “no female owner”) spent money on security post-crisis when 
compared to pre-crisis. For this group of firms, while the mean value is 1.41 pre-crisis, it is 1.44 post-crisis 
(p=0.0093). On the other hand, we do not see a significant difference for firms with one or more female owners 
between pre- and post-crisis.  Further, when a firm holds an ISO quality certification3 we are seeing that fewer 
firms paid for security after the crisis. For this group of firms, while the mean value is 1.30 pre-crisis, it is 
1.34 post-crisis (p=0.0099). On the other hand, we do not see a statistically significant difference for firms 
without an internationally recognized quality certification.  This result may be due to the firm-size effect that 
we have found earlier (fewer firms with more than ninety-nine employees spent money on security after the 
crisis and these firms were the ones holding an internationally recognized quality certification).  
Table 3 shows that the responses given pre- and post- for QUESTION 2:  SECURITY SPENDING WAS 
WHAT % OF SALES? were statistically significantly different from the perspective of being part of a larger 
firm, legal ownership in limited partnerships, and in gender.  In general, for all firms, the mean value of the 
 
3 For example, ISO 9000, 9002, 14000, etc.  These are standards that denote Quality Management Systems (QMS), where a third party assessor has 
evaluated the firm’s process for a particular standard, and documents a given level of quality for upstream suppliers and downstream customers. 
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responses in 2008 is 4.07%, while it is 4.42% in 2013. The difference between the responses in the pre- and 
post-crisis periods is statistically significant (p=0.0363). For the firms that did spend resources on security, 
more money for security was allocated post-crisis.  This finding is reinforced from the perspective of being 
part of a larger firm, where firms spent more on security post-crisis (at 5% level of confidence). For this group 
of firms, while the mean value is 3.63% pre-crisis, it is 4.70% post-crisis (p=0.0385). Firms that were not part 
of a larger firm also spent more on security post-crisis (at 10% level). For this group of firms, while the mean 
value is 4.13% pre-crisis, it is 4.39% post-crisis (p=0.0971).    
Table 3. Percentage of Annual Sales Paid for Security 
Wilcoxon Test 
 2008 2013 p-value 
all 4.07 4.42 0.0363 
employees5-19 4.88 4.40 0.3422 
employees20-99 3.87 4.76 0.1429 
employees>99 3.61 3.60 0.3110 
part of a larger firm 3.63 4.70 0.0385 
not part of a larger firm 4.13 4.39 0.0971 
shareholding firm trading in the stock market 4.19 5.12 0.1674 
shareholding firm shares traded privately 3.71 4.21 0.0038 
sole proprietorship 5.81 6.26 0.1603 
partnership 3.35 3.18 0.4687 
limited partnership 4.19 1.00 0.0310 
other 3.94 3.52 0.2687 
one or more female owner 3.72 4.56 0.0006 
no female owner 4.20 4.36 0.3026 
top manager female 4.41 4.44 0.4120 
top manager not female 4.02 4.41 0.0397 
firm without an intl recog. quality certification 4.41 4.67 0.0412 
firm with an intl recog. quality certification 3.56 3.98 0.3239 
Source: Authors’ own work. 
A notable result is that limited partnerships spent less on security while shareholding firms with privately 
traded shares spent more on security post-crisis. For limited partnerships, the mean value is 4.19% pre-crisis, 
but only 1.00% post-crisis (p=0.0310). This is a significant drop. For shareholding firms with privately traded 
shares, while the mean value is 3.71% pre-crisis, it is 4.21% post-crisis (p=0.0038). This is a significant 
increase. We do not see a significant change in security spending for the other types of firms (sole 
proprietorships, partnerships, etc.). More mixed results occur when we control for gender in leadership and 
proxy for quality management with an ISO certification.  Firms with one or more female owners or a male 
top manager spent more on security post-crisis. For firms with one or more female owners the mean value is 
3.72% pre-crisis, it is 4.56% post-crisis (p=0.0006).  However, for firms with a male top manager, the mean 
value is 4.02% pre-crisis, it is 4.41% post-crisis (p=0.0397). We do not see a significant change in security 
spending for firms with no female owner or for firms with a female top manager.  The results also show that 
firms without an internationally recognized quality certification spent more on security (4.41% versus 4.67%, 
p=0.0412). But we do not see a significant change in security spending as a percentage of sales for firms with 
an international quality certification. Table 4 tabulates the firms’ yes/no response to whether there were losses 
due to theft, robbery, vandalism, or arson pre- and post-crisis.  Fewer firms experienced losses due to crime 
post-crisis when compared to 2008. The mean value is 1.85 in 2008 versus 1.90 in 2013 (p<0.0001). Looking 
into the subgroups, most show a statistically significant reduction in the reports of losses due to crime (except 
for a few legal status groups like sole proprietorships, limited partnerships, and other).  Fewer firms are 
experiencing losses due to crime post-crisis, and the results are robust across almost all subgroups. 
Table 4. Any Losses due to Theft, Robbery, Vandalism, or Arson? 
Wilcoxon Test 
  2008 2013 p-value 
all 1.85 1.90 <0.0001 
employees5-19 1.86 1.91 <0.0001 
employees20-99 1.85 1.90 0.0001 
employees>99 1.82 1.88 0.0003 
part of a larger firm 1.83 1.87 0.0367 
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Table 4 (cont.). Any Losses due to Theft, Robbery, Vandalism, or Arson? 
Wilcoxon Test 
  2008 2013 p-value 
not part of a larger firm 1.85 1.90 <0.0001 
shareholding firm trading in the stock market 1.80 1.91 0.0053 
shareholding firm shares traded privately 1.85 1.91 <0.0001 
sole proprietorship 1.89 1.88 0.2686 
partnership 1.81 1.91 0.0663 
limited partnership 1.89 1.82 0.2200 
other 1.86 1.91 0.1340 
one or more female owner 1.84 1.88 0.0005 
no female owner 1.85 1.91 <0.0001 
top manager female 1.87 1.90 0.0115 
top manager not female 1.84 1.90 <0.0001 
firm without an intl recog. quality certification 1.85 1.91 <0.0001 
firm with an intl recog. quality certification 1.84 1.89 <0.0001 
Note: Yes is 1, No is 2. 
Source: Authors’ own work. 
The final question of interest in the survey is QUESTION 4:  IS CRIME AN OBSTACLE FOR THE FIRM?, 
and the responses show that firms in the sample region consistently perceive that crime is less of an obstacle 
in the business environment. Table 5 compares the responses across firm characteristics.  The possible 
responses include, “Are crime, theft, and disorder:  No Obstacle, a Minor Obstacle, a Moderate Obstacle, a 
Major Obstacle, or a Very Severe Obstacle to the current operations of this establishment?”. Here, “no 
obstacle” is coded as 0, “minor obstacle” is coded as 1, “moderate obstacle” is coded as 2, “major obstacle” 
is coded as 3, and “very severe obstacle” is coded as 4.  
Table 5. Are Crime, Theft, and Disorder an Obstacle 
Wilcoxon Test 
  2008 2013 p-value 
all 1.25 0.47 <0.0001 
employees5-19 1.37 0.50 <0.0001 
employees20-99 1.24 0.44 <0.0001 
employees>99 1.12 0.39 <0.0001 
part of a larger firm 1.07 0.55 <0.0001 
not part of a larger firm 1.27 0.46 <0.0001 
shareholding firm trading in the stock market 1.45 0.35 <0.0001 
shareholding firm shares traded privately 1.13 0.46 <0.0001 
sole proprietorship 1.52 0.57 <0.0001 
partnership 1.41 0.41 <0.0001 
limited partnership 1.15 0.41 0.0282 
other 1.67 0.35 <0.0001 
one or more female owner 1.21 0.50 <0.0001 
no female owner 1.28 0.45 <0.0001 
top manager female 1.30 0.49 <0.0001 
top manager not female 1.24 0.46 <0.0001 
firm without an intl recog. quality certification 1.37 0.45 <0.0001 
firm with an intl recog. quality certification 1.01 0.49 <0.0001 
Note: "No obs." is 0, "Minor" is 1, "Moderate" is 2, "Major" is 3, "Very Severe" is 4. 
Source: Authors’ own work. 
We are seeing that the firms saw crime, theft and disorder as less of an obstacle after the crisis. The mean 
value for all firms is 1.25 in 2008, but by 2013, the mean response dropped to 0.47 (p<0.0001). In other words, 
in the 2008 survey, the average respondent saw crime, theft and disorder as a “Minor” to “Moderate” obstacle 
for their business. In the 2013 survey, these issues were seen as almost no obstacle to the firms’ operations. 
The table shows that this finding is valid for all firm sizes and firm types.  
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5. Conclusion 
In this study, we examine the impact of the 2007-2009 Global Crisis on manufacturing firms’ security 
concerns and losses.  A few of the results show a marked difference before and after the financial crisis.  Fewer 
firms paid for security after the crisis, but more small and large employers reported spending on security after 
the financial crisis.  If we focus on the percentage of sales spent on security, fewer shareholding firms spent 
money on security, but more sole proprietorships and partnerships paid for security after the crisis. When we 
examine the impact of gender among firm leadership, it is clear that male owners and male top managers were 
less concerned about security after the crisis.  
Next, we examine the amount of money spent on security. We find that firms that spent money on security 
spent more after the crisis (4.42% versus 4.07% of sales). Limited partnerships spent less on security while 
shareholding firms with privately traded shares spent more on security after the crisis. Also, firms with one or 
more female owner or a male top manager spent more on security. Our results also show that firms without 
an internationally recognized quality certification spent more on security.  These are the small firms.  They 
are spending on security and the cost is a bigger proportion of their sales. 
After focusing on security spending, we shift our attention to losses due to crime. We find that, after the crisis, 
fewer firms reported losses due to crime. This finding is valid for almost all types of firms regardless of firm 
size, firm type, etc. This is an interesting finding because earlier we found that certain types of firms changed 
their spending on security after the crisis, but as we are finding here, after the crisis, fewer firms had losses 
due to crime.  
In the final section, we examine whether the respondents saw crime, theft and disorder as an obstacle. The 
results show that firms’ perception of crime in the business environment was lower after the crisis than before. 
This finding is valid for all firm sizes and firm types. While before the crisis, the average respondent was 
seeing crime, theft and disorder as a “Minor” to “Moderate” obstacle for their business, after the crisis, these 
issues were seen as almost no obstacle. This finding suggests that the spending on security that occurred was 
viewed as productive by the firms, but may not have been required. 
We are hoping that these findings will guide manufacturing firms with respect to their operational spending. 
After the crisis, overall, there was a sense of optimism regarding crime. This was supported by lower dollar 
losses due to crime during this period. While most firms realized that crime was less of an issue after the crisis 
ended and adjusted their security spending accordingly, certain types of firms (i.e. firms with five-to-nineteen 
employees, or firms with a female owner or a female top manager) had either not realized this trend (i.e. crime 
was subsiding) or were driven by safety concerns. We conclude that although an economic crisis may cause 
crime rates to go up initially, over time, this trend reverses. Therefore, firms may want to recognize this cycle 
in responding to the next crisis. 
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